Design and analysis of entropy-constrained reflected residual vector quantization by Mousa, W.A.H. & Khan, M.A.U.
© Copyright: King Fahd University of Petroleum & Minerals;   
http://www.kfupm.edu.sa 
 
 
Design And Analysis Of Entropy-Constrained Reflected 
Residual Vector Quantization 
Mousa, W.A.H. Khan, M.A.U.; Dept. of Electr. Eng., King Fahd Univ. of Pet. & Miner., 
Dhahran, Saudi Arabia; 
Acoustics, Speech, and Signal Processing, 2002. Proceedings. (ICASSP '02). IEEE 
International conference;Publication Date: 2002;Vol: 3,On page(s): III-2529- III-
2532 vol.3;ISBN: 0-7803-7402-9 
 King Fahd University of Petroleum & Minerals 
http://www.kfupm.edu.sa 
Summary 
 
Residual vector quantization (RVQ) is a vector quantization (VQ) paradigm which 
imposes structural constraints on the encoder in order to reduce the encoding search 
burden and memory storage requirements of an unconstrained VQ. Jointly optimized 
RVQ (JORVQ) is an effective design algorithm for minimizing the overall 
quantization error. Reflected residual vector quantization (RRVQ) is an alternative 
design algorithm for the RVQ structure with a smaller computation burden. RRVQ 
works by imposing an additional symmetry constraint on the RVQ codebook design. 
Savings in computation were accompanied by an increase in distortion. However, an 
RRVQ codebook, being structured in nature, is expected to provide lower output 
entropy. Therefore, we generalize RRVQ to include noiseless entropy coding. The 
method is referred to as entropy-constrained RRVQ (EC-RRVQ). Simulation results 
show that EC-RRVQ outperforms RRVQ by 4 dB for memoryless Gaussian and 
Laplacian sources. In addition, for the same synthetic sources, EC-RRVQ provided an 
improvement over other entropy-constrained designs, such as entropy-constrained 
JORVQ (EC-JORVQ). The design performed equally well on image data. In 
comparison with EC-JORVQ, EC-RRVQ is simpler and outperforms the EC-JORVQ. 
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